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0^1 jLsejvVI t^LJLl <_ r lc. (Jj®I j-*JI <?jui> jIjT GjjulLc cJiij J^Ijjl] (oLulil) jdbj-a : o ^ >» l a 

<— iLu^. C.uuu>» 4 _<_ulj jJI <? Jl& <j-« ♦ ^U! ^jLc. 1 _Aj^jGj i J_al jjlII dJJj clxJ 5 e_JI I Jl& ^jjjjJlJ . 4 _<_uLii]| CjIJLlLs j 4 jjJJ J 

t (Light Optical Microscope «LOM») <M 1 :Jla < 4 -Lul 1 ] c M~tl j_ ^ jpbelll ^Ijl^Gu-uL LJUjuj clul^s ^j 

< (Scanning Electron Microscope «SEM») ^-uu\S\ j^dij < (Polarized Microscope «PM») <. _c U 2 lu . U 

(J 7 _lj_lj>iJ I 4 _£j^ds 4 _sjJ 4 _<_u!j_i Cju^ llLLx£^ * (X-Ray Diffraction «XRD») 4 j m < «tl 4 _*_<ioV! 

^uLu cJLse-^j * (Plastic Limit «PL») 4 jjj-U * (Liquid Limit «LL») 4 J^_^JI ji^j 4 (Grain Size Analysis) 4 jplj 

. CU^e-JI 4 jL^j Lsr £> 

Abstract. .Qarh (Al-Mabbiayat) suffers different deterioration factors, and the effect of these appears on stones, 
mud bricks, tiles, and layers of mortars. The paper studies these important deterioration agents and their effects on the 
buildings. Samples have been collected from Qarh site and analyzed by a number of non-destructive Methods such as 
polarized microscope "PM", Scanning Electron Microscope "SEM", X-Ray Diffraction "XRD", Grain Size Analysis, 
Liquid Limit "LL" and Plastic Limit "PL". The results of these analyses are recorded at the end of the paper. 
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♦ (l_j l I : 1 4jw jJJ I ) ; j I J l>J I mi l^>» 4 ^ylaJu ^ 1 

£j9j- 4 ^jljJp ^ to ♦ 4 c_jj_LaJI (J- 4 < X_J_l 4 ^jjjjp. 

^_<_u A* ^J-uaJ lij <?Jl_& ^U-cu (-La^v. jJ 

(JSLloJ ^c-La-toJl J£Ij daj>. jJ clUj^ t^jLp-Vl p la. x * 

<L>. ^11 1 ^ < 4 1 h i a ! ^J3 4 <«-*> L>* ^ I I £j-a 1 ( to 4 Lt.uJ^ 

( jr i-4jJI CjL<jLc.J (iajvjJ . (l_s 

♦ O^jVl JlLc. 4j^I> lJjJLLH 


^Jl 4 _sLuo] t4jjllil (-Lsj-ufc C_sLj_l^jVI &J—& eJlij to 4 
O-p- t C j LuIdj V I 0 jufc Cx-luj 4^JiitIL<_aXI 4 j J-U cJla-us 
tCjLuJojVI C-t- Lu J d/'-t^-M 4.JJ-/C t^Lc. J^Iij C-<-c J-stTu-u I 

. (l_s 4 T : V 4j>.jJLH) ^j - 4 £c_tiajj t_ 4 ^ 
lil ( h * t'<~> VI ‘ 0 ^^ L_>j_LaJI ^j-4 CjLluoj I 

4^L^>! ;LiUSJL>>Vj^ 4 j^jlI!1 CjLLul 4_5e_uj 1 ^ 4 la x * lLUL^j 
. 4_<J jLTtIu_ui,l 3-iL« L * * <^1 

oIjjl>ji -r-i 

J> 

4 _jj L^jlXI j-^Ll*JI (j-4 ' Cj^- j- 5 -ij-pj t Ps^jJ 

: \-<Ji> (jr £ ^jLlII j 



. JLua^jjj £j^ai ^)_4 L^j l_4j £ LlulAX I LjLj-LbjVj :lj 1 1 :Y 
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? 

J1 AMj 4 L^j L«j j^vVl ljLc^jVI :l_> a :V 




.^J^LoJf 4 _j_>JL1! OUulLCJI L^jj j->-VI jljJLv :lj a : 1 


* (l_j 1 1 : 1 4j>.jJL1I) j_U 3 

w J Jy\ 1 i rttt ^L>%JUU -V 

4 j \ q f . 4 _u_uL_uVI (JjL_ujJI Jjv I j- ^ M Juu 

^(Anders and Kate 1991: 13-14) l^Lu^j jlf^l 

(_ r ic- (Jj) ' ^ -*• ijl_jVI _d a ,U <jJU3^ 

CjLLul Ju9j tcJiJhJI ^j| J-J V 4 aj4Jij 

^_3 l^_<_Li JSLjj L_&_}ld_cd Juu ^J9^— 4 ( j_^ dxJt-4^» 

1 ^ <^>l jA- Ju jLstjJ 1 1 < n i 4_3j-*oaj L^jLjjSLo 4_<_uIj jJ 4 

Microscope LEICA) j&*d\ ju3j * l$il3 

^jJL*JI 4 _i1SLj Cjjj?c_lII i^y£±3c-al\ Cj 1 j I o r. (DM3000 

♦ J) iJJLxjU cillll 4_*oaLv. 


cbMil LjU-Jg -1-1 

4^3 ^2>jJu L^C.1 jj I t M~ r»- ^ \ CjIJLlLs Co<a Ju^To-pI 

j! !j^>a j! IjLscjv! Co_sL£ ^lldl 

♦ ♦ I ^ I 4—3 L(£L U L u -U 1— 03 ^gJLo I J_L^_a ^JLc. 

tds^m L-i_u I da^vjJ Ju9j . £cJI 

(j- 4 c_JUd! ( j r ^ L? — 

^joa :4 _jjLjJI j tdsj-SJLl (jfu_3JLj dsjIitXl 

C-3 1 t?j l^i H ^daJtoaj .^JoajJLi cL^jA^edl ^d-<JI 

*4ojJij 4JLv 

(^j tj-o>dl) ^y 3 LdLc. (jj&J JJ1 J 1 do^loa — 

JLoadjVI ( j-a 4 <nUtl ^Jl_A (jyL*3 >jm tf tlj ^JoajJI + 


AV 
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Ad 


1 ^ / >sj ^JLc. (Jju Lo Jjj or. JL-^Lil j 

!# >? 

1 <^>j I tPS^jJ .(c_j 4 1 *A ^ \ Aitl) i<Lx£l^l^_p3 Cj|_iL^>.V 

^Jic. ^JLc. IjlA^ l a j9j. ajl a j 4JLj^_} 4_U_Jj3 CjL*_o_>iJ 

jj_5c jus LjL^j Sj-Ju-o CjLu_l>. Jijjs. J ciJLl J& i JUj>JI <_La_L>JI 

♦ (c_s 1 1 JS Mill) <4 jjLj 

4jj^JLJ j uHt I j^->fctlj tf,tl 4L^21 j — T-V 

j-ibj-o Cr^ (j^'gr d tl J^L>* (j -4 ^ <<o~l 

t^-LaJI 4_j j_o i(4j t X-AZLlI) 4_o->Jui]| 4_j j_U (jr £ Lc. j-u dJl_u4> <j I 
(jyJb JULJ 4_J J-O <j I VI *£C_! II 4_j J-O J 

4_lC.jjJ| 0j_& ^<u cdijJ t 1^J_J V I Lt-^- lJ u 

.(LOM) ^yjj) <>>tl j-^jsei,! ^1 JtitIL<_uLi L^-usl^iw ^jiaju <L3j^d, 



^jhJLJI LJjIaJi j-^>J,Ij tl ^ — V 

i4Jj_*JJ ( ^ r u3j^\ ^LLaJLlI jIjlc. 1 a K mi a cxj^LjJI 4jvIj 
ol_U ^ I Jiitlu-u I J_Lc L^SLt-uLpj (jljuiSj (jpJI 3jLo c 2uuJaJ IjJaj 
£ju-u ^ JiitlL-ul (jJJjJ / ^La ail J_Lc JlJj_uJI 4 j 1 q r. 
<_Jj_LaJ1 CjLLlC 4jj_Sj ^o-> Ju3j < £.l_ll V Jl_i Juj_uJ1 4 j 1 o r. 

^! Jlitlu-uL ol ^Jl 4-Ue-Lv Cxj>o 4_Sjj-Laj ^jp-JI 


.(Behler Vacuum Impregnation Equipment I) ol^JI 


L_lj_LaJI CjLc.1 )r\ rtt j) <>>tl j-£jse_Uj ^a_5e_^JI J^L>. 

Silt-) cjLu_ij>iJI 4 - j 5 ^- <i L^-i I cAp clr'-J-J 1 

^JlSLcu VI j ^L?cj>.VI a a h A- 1, 1 ^J.ojJI oLu_ij^_j 4_LsjIit_o (Clay 
^jjuuj t I a^jJ *(l_ 2 |jj>J! c_xjjJl ! j (J^IjlII) 




. 4j \j ->- 1 CjjLgjlj d^LmJ (jjJUl < j-ia_j_j| lLd^Lo :lj l] 


f S' ‘ ( \9xl9)-i8\ ^Y' - 09 / mlbxs]\ a a 




(j,<H *>J1 j! j*jj>JI <^>jj II SjLU) itojl^ isr&^ j^r )r\ t nil 

tc_j tl : V 4 j>.jJJI) jJa_sl tLLsjJill (jfuJijl ^Jl 4_3Luol i<J_4jJlj 
.(u4:U tc_j4:U 

jL>wjw^U ^^3 3-i-bi I j-£j>iX Lj tf.TI -t-V 

CjL_uL_uL^ (^£j_jVI (jr^ VI JiitlL-ul 

^LJsl 4 jj_ZlI 4_ujL>. CjLjLcJ^ dJU j£j ^LJsl (jlj JU>J 

^jL5tIu_ui,l l j *x- *>sJ I Cj 1 '< j C. rr 4 (J— 4 * 1 3~M m j 

^j-uil tlajvjJ U£ t^JsjJll ^Lls CjLoLcJ^ 
L^jL) Lu Ju_4 L^jL-LlC. ^y£LJpC-L . uJ ^_) ^nil i'duA I jLstJvVl 

1 ^ ^ t^s ♦ A £j\ ^_tJ 1 ^ njj i(jl^_lVl <^C.^JLLA 4_iL<jj 
0_o- (j-«) CjLu_i^JI 4_<_uJ LscIla j-jjZ. 4_JLqj 4jj»jjv. jLstJvI 


Ju9 J <4 j ntotl 4_j jJJ CjLujlI j. U-J ^_^a_3e_3il ^Jsl J ^j- 4 
<jpJI L_sj_LaJI CjLLul c__4j£j3 c__<_x£jI(JI I Jl>- 4_uj_2 L^j! 

4_j_Lij CjLc.Ij-S ^JLc. ^jIL>o C-<-j_>. t L_ujL>iJ <Jj3 I L^j I VI 

jSLrJI) ^4 j j_IJ cjI-Llc. ^Jj>.|j 4JLls_} ^Jl 4 ^Lu^I 

^ i>»T | j^j^X L s — r-V 

a (jl <>>tl j»£jse_Uj (J^i^ fltl ‘LAp 

: £j \ ~ t? i to qja ^ <jVI 4 a hi^ 1,1 < J^V— II CjI <? i to 

<J_«jJI q-a c L a -JL>. (j-d 4 jj£La) 4__JL>^ | JlJ I 4-jLLa-JI 4 JLlLs t^JjVI 
_ilj.ll (jiaJU ^Jl 4 ^Ll^I ^yA 4 < t aJ J .iLojJlj j-4J>Jlj 

t 4 _jjLjJI g> ^ < La. II Lcl . (lLsjJiXI ^iuiil 4 -IIClII t4j^_uajtil 


A<\ 


f V ' ' < \9^9)-i8\ 1Y' - 09/jta)bxsJ\ 




. ,j^G JLdai I <—)\± lLdMII :lj l\ : V 



w j a ^.t 1 \ 4_JL>»I Jdl a'A ^3 '<d , >» ■» 1 1 ^j^Xt xlj x > Y JiLujJI li> o 2 Ljjvj 1_>J !j ^jLULuLail :lj l\ x \ \ Jis-iuJI 
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Adumatu 



: ASJL^il (CjLuUI) j -* 4ji^jV| «.U_JI alj_4 l_aJIj j-^Ua_4j J_4lj^ ^ r:, ~ 



.<UJL^IjJI a ^ , U t T j-^>dlj 4 t j rtl 3j^_ua :lj : ^ Y jSLtUl 


L^jj 4_uvjL>JI a ^ , U < T j^jxXLj 4 I j >^> h~) : I : > Y jSLtaJ! 

. 4-Jj) ^ n T I 4t^Xt 


4_iK djUt_s! J^j-d ^ tZEISS — Axioskop 

.(3jJU_u clilU 

LjLLuiJ i. < lt \ \ iLi All 4^-wjLLj — \ —A 

(jUll LJjIail ^j-4 

(j-« 4_j_uoj I crJLJI c_Jj_La_JI CjLciC. j! (j^_u 

C4Llj_c?c_s <( Silt-Clay) cjLu_ij>JI 34-^ 

c-LjJiil j 1 ^ i a) JISLtliVI j ^LsejvVI 4_3llit_i,l JJjl 

3j*jju-o CjL*_4j>iJ ciJJj^ 

i^x^jLi j)S 1 3 Cj*' 1 1 ^Jj L_sL<JaJ,l CujLJISJI 

C4Llj_l>. 3j JLuo_3jI j ^a_5e_3il 

<4_a£L^1£Lj_« CjI^L^_jvV l ^ a loj . aj (jr ic. 3*^ L-4-4 tj_^J ^ J-^-l I 


ljuv- 4 3^4 n CjLu_ioc_i dojlitll j_u>JI J Latl^ . 

^iojuo c-xjJla J_«j C4Llj_l>- (jjJLc 

4-3Luol t(jLo*V! 

4jjLj jloto*. I ^Jl 4.3 Luo I i I » ^ V 3^ ■t^iil) j-La_il * j^stoeJJ 

*CjLu_iok]| C-cjjIj^>JI {jr £> 4_Ll^_4 

l c t*» I ^ 1 * ^ \\ — A 

^^ILstjJ! ^j- 4 y ' ki 3"1 mi 1.1 j. ^ I. ' ^jjtitlL ucb J4^l JJU 
^Jl 4_3l_uol <4 _ujlU (j,-) J jlXI cr^i ( -^> j l 1]| 3 J_ulll 

4_JJ JjJsl Cjl_LJ_IJ>tJl 4£^kc.J t4-LL*JJ (jr Lkl jJI l II ft) d^J-SLA 

cjLLl*JI ^Ijlc. 1 .3jijjs.ji,l 4_Laj|jJI 3 jLUj L^ilSLju l j 

a JlScljluu I ) ^j^-uaJI j^oe_4-U CjLLlC. ^1 JlC.V 4_u_u_l1Li 4^3 3- > t - < - u 



( \\ 


f V ' ' < \9^9)-i8\ 1Y' - 09 /jta)bxsJ\ 


I I Joju-o LJI 


Ad 


jL>u>»^U ^ t K I?,! < << t, I j-fr>*X L> tf t) — Y'-A 

4-Ajiir~ mi I, I CjLciC. q-a < t 

LxjJluj l ^ *IuJ ^_) Lr Jj| l-^j—£) £_j3j_4_> ^1_L) CjLaLc.Jl£ 
‘Jp 1 ^ L 7* Ajj J JutTLc L^jLj 

(_^Jbaj j-^>- L^j! cAp j^oeJJ du>0 

^JLc. lil t^j5ej>JI 0_u>- q-A CjLu_l^JI <j_ujLotILc 

^J_<JJ CjLuULO- (_ r ic J ^yA I Jio- 4 JLl3_} CjLu_ios_i Jojlit_4 

Cj|jJSE_3 JlJJS. J (jPj 4.3 Luo] t^jLuv VI ^ * A (sy ^ 4_lj Juo 

do> ^L_j t! : ) "l Ait) ) (jr L>. I jlI I c_-u^pil 

4_UJlI,I JdjIjSdl CjLu_L>. £j\J (j_uJ lotUX I Jn-LC. ^L-U-uJJ j J. g to J 

lLsjIocJJ JlJ 1 {j-A 4_j^£L« 4-J-UOJ I ^JiuljU 

♦ C-<->Lt-tjJlSLH^ £j\ to II (2)jL*_A ^ a 


ujjJoJI ^jJu-oj ^ j»i CoLaJISJI j_4 LsUL> :u U JSLiJI 

.(Polarized light 50 X) Sj^uoJl jr^ 


Jju I Jl&j c^^jJlua^ 4JLl3_} 4j mIo CjL*_^j>iJ Jijjvj ^J] 4.3 Luo] 
^J] 4 ^Luo] dJUbj (2PP ^j! c?-^" 

C-<_u ) 4 jj Ld I jjdt-uoJ I Lj LSj Bj^jJuuo Cj Luuuv _i y >- j 

4^ iU t \ : ^ 1 Mifl) (d<j|jjj| 

4j^Ji i 4 Pi i at, 1 j-£j>iX Lj tf,tl 4l>uljl} — Y— A 

Jlov j l^j—£i £_j3j_a 4_j j_4 CjLuiC. (J^LJu 

4im'j (j^ 3 (JJ^3 L^j! 

4ll<al.l 4 j^_uojlJI -ilj-ll ^oju 4^Luo] t^j^IoJI 
4 _uLxj Cj Lc. I J douv jJ lLU Jl^ . lLoj. <? 1, 1 
.( M , T : > o JSLjJI) .oLu^l 


j^Lsuo (j!po-M j^Lsuo ^j_4 2 Lj-lojI :l U ^SLuJj 

.(Polarized light 50 X) aJIsl^L JojI^sji 





jrUoil <j^lju4 ^j_ 4 4 _j_udj 1 Jo-u/j JojI^SUI CjL-uuv M J 5 LJlJI ujjloif ljD^SLo JJvl.S 4 ji j LJ I j^_>i_uoJ I ^j_4 LjLuuuv L>Laj M < J 5 LllJI 

.(Polarized light 100 X) .(Polarized light 100 X) opJt 
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w , 

Adumatu 



: 4SJL3 JU (CjLj_)UI) Aj^_jV I «.U_JI ^lj_4 l_aJIj j-^Ua_4j J_4(^£ “‘~ 



.(Polarized light 50 X) ^ £_aj_4 ajj_* 2lluJ l^s^i ^ <Mo JSLoJi 




lj I 

jrtLatt j^LsL^s ^4 (J-tajJj JJjj^S3l ^j_4 4j^Sw<5 2Lui»j| J^jjU 4_u oi I JJj I OLcj_u>. £jrU j-t£ ^-lojlJ ) :c_> d : >*l ^jSLujJI 

.CuLaJlSLHj 


OLA Analytical Scanning Electron AVA -JEOL JSM) 
. jijj u_d dill I 4_^LtJ ^^Ldl 2LK ^ (microscope 

t^JLj U£ J_JL>ulJI 4_>i T dlj CljLS 
^u/IXI j^>JLb >i <? T I — \ —5 

Jydil LJjIaJJ 

.£^j9 £j9j-c (j_<j L_jj_LaJI CjLliC. <JjJL>o 

Sjjju-o 4 _j_^ lL jlitJ, I I j ^ O-A 03^-* J 

4_*_tfo V I 3 uX^.^j ^J -lL c-l! I I y ^ to (2)^® 

JSLjJ)) .^-uLU U-j 4-05tUI 4j m t nfl 

SjUIlJul ■Usj <jytil <-;-> j Lt t ^ *>■ L / ntl l " r, A" 1 1 4iU (c_j 1 1 : )V 
(EDS) _j JJLsdJl 4_^t_£ij (^ A L^.aLuljJI 


£u/UI y 1 Lj ^)^>i tf.t I 4->wJu -5 

3uL>-^j ^(SENl) ^_t_ul_ll j,^?-Iil j-*j 

4_<_ulj^ 3 J-ullI t^jusLuti! (J_JL?eIt] (EDS) 

fjdaj ^1 Cj \jjju1 I 4_<_u!j _} y 4j^jV| 3^ L 3 -LI ~ U , „fl 

^1 Jl3cIu_uI 4_jjI£L<j 1 4^mj t4_<_uljJiil ^y-t3s j_ 4 4-u-*-tl 
(j’i-d ^1 .(EDS ) 4 _ lIj-cuJ I 4_*_cuV I jjJLaj 3 Jl>.^j 
jjj x^aj 4 _jjL£LcI 4-^L-Iol .j-c^LlC. (JS mi! I (jr £ 4 -ujl!1 CjLj^SLc 
<m>. .(BES» Back Electron Scattering))) 4_3 j>^j 4_imi 
t^)^l_?eIL<3 Q^Jj 4_coJ L reUi, I 4_u-*-JI 3jj_uo j, ^ Ia3 

<?jla cmj-« JL>- Lcl 

(J_JL?eliil Ij_a (jjJLJL) l1jLi£jJ,I 


«\Y 


f V - ' < \9^9)-i8\ iX' ti\xm - 09/jb]bx5l\ 




Ad 


^_LaJI q-a t 4 _iL>. I jJ I 4 j LLa-J 1 d 2. x la 4_iU_LaJI 

j Jx jJLj 

(.LajIitXI j*jj>JI {j-A l 4_ptla_t_a] I : 4 _jjLjJI 4JLi_LaJI 

4 rtj lo 1 1 (j;r sr ]r\ mi II cJlJhJI tCjLu_iJ>JI 

(<-j 4 : T ) JSLjJI) .(<_> ,1 : Y * JSLjJI) Ja>UI «>* 

j-i-oLlc Jijjs-j t(At B) ia>UI 4 _ljjl] (EDS) _s ^J- lI ^ T JI 4j?c_pj 
. 4 _ujlI I 4_st jJa I ^ ^ ^_u j_I, ^ \ 3 |^SLLu-ai 1^ ^ ^_u_ai ISU I 

jL>u>Sli jc-a/Ui y i ij jtt 4 j>uJj 

^ jL-aeJLt-tj^I.I I CjI '( j C. ~x- 4 ^j— 4 L^— ^ 

j^xzst^ 4_*Lj_u^j 4_j| ^j-^> £j9j_« (_r^ <-— ) L<j Lc. Ji£ 

.^_3£j>JI Cl<_p>. i C j Llj_lj>J I ^jojljLscILo ^ jr LjJ 

I Juv 4 JLl 3_} oLu_iat_i cLajlit-ll ^yA 4_ulaj I 

<J^>-lb Cj I j? ^r 4 Cr-^1 *<— slj_^>JI c__<_s Juo J_«jJI 


q ^SLLloJ I ^ ^ ^-u-tjJ ISU I 3 -^ l-^- ^ 3^ 3 1 < * 3 1^ 1 1 4_u-*-l 

* 4-ujlILj 4_JLc 4_u_u-Ls ^ ^jj j-l VI j 

*4jj-^JU j^->uUj rt.tl 4 jsk-u1j -Y-^ 

(j-« L^jl L^JlJl>oj cjLujlII (j^_u 

Lj Luj I I ^ lc. t^j) < ^ i cr’ t_<J ^ _<_<j I 6j?< * (2^ 1^ 1 1 

LLLJI dUjSj t4Jj_3e_lilj 4_Jjl_jJI jL_3e_j>.VI CjLj_3 

4_j ( j y J?e-La-t-ui I cJjJLLI I (c_J t I :) \ JS mi 1 1 ) <>> ♦ 1 1 

. I < „U-> 

^jjj\X\ j^->uU j ^^>,>1, tf,tl 4L>^pj -V'-^ 

ubMii 4 ^ 1 t 

(jj) S 11 tcia^l — 1 1 CjI (J r. J_JL>o q—> A (Jj-J-J 

: ^ "1 1? do 



Ul I 

.AlajfjJj 3aUl cJ: uuisj cjjlaJi ^ t^> , ,,tl . ".'■ A" Tl 4JL>. ^ub^j ^u/iXl :<— > 4 : W < j5LtUI 


Element 

(keV) 

Counts 

mass% 

Error% 

At% 

Compound 

mass% 

Cation 

K 

CK 

0.277 

2809.96 

13.15 

0.00 

26.10 




1.8921 

OK 

0.525 

11469.71 

20.75 

0.00 

30.92 




0.7315 

Mg K 

1.253 

1696.62 

2.30 

0.04 

2.26 




0.5486 

Al K 

1.486 

2338.48 

3.34 

0.03 

2.95 




0.5779 

Si K 

1.739 

6094.06 

8.93 

0.01 

7.58 




0.5925 

KK 

3.312 

750.78 

1.74 

0.12 

1.06 




0.9357 

CaK 

3.690 

18980.46 

46.95 

0.00 

27.92 




1.0000 

FeK 

6.398 

509.88 

2.83 

0.18 

1.21 




2.2476 



kV 


.(EDS) 'iUijjJ^j LJjIaif 4Ju^ J_JL>iJ 2 l> i_Ju : > A Jbbbil 
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LJ 1 

. LgSLmLijj L^lojI^o ^ , ,. Tl uJsJLLn ^luIXI jj-l& :lj *f : ) ^ 



a rtHj i (j_4 L^j l_4j Jss^Ail 4 rt jt~> £t_ub^J ^_u/Ul ^yj^jJISU y I La :lj d : Y * ^JSLIJI 


Element 

(keV) 

Counts 

mass% 

Error% 

At% 

Compound 

mass% 

Cation 

K 

CK 

0.277 

1875.59 

9.54 

0.01 

19.42 




1.8921 

OK 

0.525 

11346.16 

22.31 

0.00 

34.10 




0.7315 

Mg K 

1.253 

1343.33 

1.98 

0.06 

1.99 




0.5486 

Al K 

1.486 

1667.75 

2.59 

0.05 

2.35 




0.5779 

Si K 

1.739 

4930.92 

7.85 

0.02 

6.84 




0.5925 

SK 

2.307 

3676.10 

7.34 

0.02 

5.60 




0.7432 

Cl K 

2.621 

801.84 

1.74 

0.10 

1.20 




0.8070 

KK 

3.312 

809.90 

2.04 

0.12 

1.27 




0.9357 

CaK 

3.690 

16597.51 

44.61 

0.01 

27.22 




1.0000 

Total 



100.00 


100.00 








. (EDS ) 4_<2ji^Ja_j (A) 4 _cjvj L3iJ I cLaMl) 4 -LlC ^J_JL^o 4>^ u j : I : X ) (JSLluJI 


<\0 


f V ‘ * <\9iJq)-Ja\ *Y* o\xs& - 09/jb]bx5l\ 




Ad 


umatu 


jj I Jt -wUl (j_l -LuL 


Element 

(keV) 

Counts 

mass% 

Error% 

At% 

Compound 

mass% 

Cation 

K 

CK 

277 

1618.94 

7.88 

0.01 

16.39 




1.8921 

OK 

0.525 

10466.00 

19.70 

0.00 

30.75 




0.7315 

NaK 

1.041 

998.85 

1.45 

0.07 

1.57 




0.5627 

Mg K 

1.253 

1532.05 

2.16 

0.05 

2.22 




0.5486 

Al K 

1.486 

3724.38 

5.54 

0.02 

5.13 




0.5779 

Si K 

1.739 

12477.13 

19.02 

0.01 

16.92 




0.5925 

Cl K 

2.621 

514.69 

1.07 

0.15 

0.75 




0.8070 

KK 

3.312 

819.52 

1.97 

0.11 

1.26 




0.9357 

CaK 

3.690 

14514.11 

37.34 

0.01 

23.27 




1.0000 

FeK 

6.398 

668.58 

3.87 

0.14 

1.73 




2.2476 

Total 



100.00 


100.00 







.(EDS) AiLjjJaj (B)4 JL>IjJI lLs^AXI 4- * >-lC. J t uL>o 4^-cIj :lj Y ^ (jSClJI 



LJ I 

^j_4 4j^SL4 2Lj-Lbjl J_>»( J t_uJL« OL-uiJv ( jMjL>uXi j-l£ ^.lujuJ ) j $ tAj ^U3^J ^_u/UI :lj <f : Y Y (JSLlLH 

.j-jj>JIj (jjJsaJI ^ I JJj ijSU I 


Element 

(keV) 

Counts 

mass% 

Error% 

At% 

Compound 

mass% 

Cation 

K 

CK 

0.277 

1020.21 

5.09 

0.02 

9.35 




2.5867 

OK 

0.525 

17946.97 

34.63 

0.00 

47.76 




1.0000 

Mg K 

1.253 

2451.32 

3.55 

0.05 

3.22 




0.7501 

Al K 

1.486 

8141.02 

12.41 

0.02 

10.15 




0.7901 

Si K 

1.739 

15295.81 

23.91 

0.01 

18.78 




0.8101 

Cl K 

2.621 

449.43 

0.96 

0.32 

0.60 




1.1033 

KK 

3.312 

609.94 

1.51 

0.28 

0.85 




1.2792 

CaK 

3.690 

5356.74 

14.13 

0.03 

7.78 




1.3671 

Fe K 

6.398 

641.86 

3.81 

0.27 

1.50 




3.0728 

Total 



100.00 


100.00 
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.(EDS); 


J I dJt-LC, J_JL>lJ 4_>t_4_ij ^U3£_) :YV (JSLtlJI 


<\-\ 


f V * * <\ - JS \ S Y ' oVxXWi - 


Adi 



ASJLJU (lJLoUI) cr^ 4 ji^jV| «.U_JI ^Ij_4 ‘ >> \“i j V> aj J_4lj^ ^jl>V ls*-uj2 


(Y l Y :^^jJ_j>JI) ^c. ,uajj U£ 0J_& ^Jli-4 c b \") 

.(YO < Y1 :o^K^I)j 

4jjJ11I JjJL>*j 4^-ciJ — ^ 

L^ia^Lc. 4_2^_*Js 4 a 4 _o-^ ^ ^Ijo jljlj 

1 ^ <^>l jjw 4_3j^*_< j J-jV tcJiJbil <J_aljju 

J! 

(J-S2JU L^J I Ijl^Jj .jJbj-U ^ 4jjLa-*-U 

Particle Size) cjL^^&U 4_a jjJL cjIjLg^VI 

jl>. ^ 4Jl<Gi.l 4_ijGi] 4 _uL3_GJI 1 (Distribution 

Plastic Limit) 4 _jjjJL( jt^j <(<Liquid Limit <LL) 4-3-u.t.J) 
juaj .(<Specific Gravity <SG) ^j-dl ojj-J'j <(<<PL 
:^jLj \-*S Cj!jL_G^.VI ollJb 


( M *! : YY JS M,tl) j. g Lj Lr l^|jdl 

C_xJjUJ CjLu_L>. (J \ J Lelii, I MI ft! 

O^-LaJ! £-A <-L^liti,l (j- 4 4 _j_lIdj I 

4-ljjl] (EDS) _J J-iLeI<JI 4^?t_pj (YY <*ntl) .j^j>JI j 

<joL*_aj Cm < n tlSLil j3"0 ^ CjLu_c*. L^jI Ca_j_>- 


4-ujlII 0Jl& 3^-^*° 4^?e_uJj I tC^jVL^JI ^JLaj 


.(PM) l. * La < « 1 1 j, ^ *>■ 1, 1 4_ajj-Laj 


4-jJu-LoJ t 4 jlu(V! alt 4 ^hjGj — \ * 

Sj-uUl ^ ^ (j- 4 a j m / m 1 1 4_*_cu^l 4 Gjj_L Juu 

JlLa Gj^LlUI _ilji,l CjLjj£La Ijlv 

Zulli L^oIjGcIlJ ^a-i lLUjJ 1] . . . (joL*-ll 

^JUJ 4lt3j^_aj a LuJI 


^JLtl LJjlaJI ^yjL-4 4 jj^ 4 tfULut) 4 -JlluJ 1 4_3LtiVI 4_dJjJa_j Atlj J_JL>CJ| ^JUj : Y 



Ljjlail ^jL-4 4 jj_4 4_LlC J_JL>iJ 4_>i_Cij : Y 1 Jiv-Cuil 


4-CLlujJ j 'i\_3t_uj V I L 1 I 


/. 


4_Lutil f jj 


£o,-i 

(Microcline (KAISi308 

4_j yA 

) 

)cy\ 

(Orthoclase (KAISi308 





•\,io 

(Allophane (AI203!2Si02!3H20 

■ M. , 


0000 

r- > > > 

♦ OOO 

(Anhydrite (CaS04 
(Sylvite (KCI 
(Wollaston ite-1 A (CaSi03 
(Geothite (a-FeOOH 





* 1,0' 

(Potassium Iron Oxide (K2Fe204 



*Y,Yo 

Chamosite, Iron II (Fe-Mg-AI-Si-AI- 




(O-OH 




l^nUV 1 lL^U. 1 4-t-utl 4 -CuluJ I AjlluV t ( 


t! ^JlCu Jjjl>J! 



ijuJlaS 4-LlC (^l I >3 4_>i_(_o : Y 6 OSs-CoJI 

A^CLlloJ I Aju^iVI 4_<2J 


f 


4_Lutil f jj 

' 

YA, 'Y 

Passanite (Plaster of Paris) 

(__)-uLa 1 (jy J 1 lLs^Lj 



((2CaS04.H20 



)V ,i\ 

Albite (Na, Ca)(Si, Al)408 




)\,oi 

(Orthoclase (KAISi308 


1$~0Ke*Sr' 



(Allophane (AI203!2Si02!3H20 



•V,\A 

(Calcite (CaC03 




'0,01 

Magnesium Silicate Hydroxide 




((Mg39(Si04)4(0H) 2 



' Y , ' 1 

(a-Quartz (Si02 



' Y , YA 

(Geothite (a-FeOOH 



'Ll' 

(Halite (NaCI 




<\v 


f V • ' < \9^9)-i8\ 1Y' - 09/jb]bx5l\ 





Ad 


( jA-> 4_L-sol_ail 4 jJl>J|j . d d <^>tl 4JUJ| j / d A jLail 4_ulf 4 JL>J|j 

‘.(Atterberg Limits) ^jpl L;r o_^uj cjVUJI 
Plastic) 4 (Liquid Limit «LL») aJ^-L^Jl jus. 

.(((Shrinkage Limit «SL) Juvj 4 («Limit «>PL 

j c 4 j 3 a! 4jJl>J| JluaJJ 

♦ mmII jLc 4 jj»jJI 3jJl 2 4_3j^*_a 4 L^jI 3 ts~> 

Silty) L^jI (jjlc- j-jLLv 4_>j 3 ^ Ju3j 

u oUt( <Ia_J L>. (^1 (< Sands* Sand-silt Mixtures «SM 

.(1 Jjj^>JI) J-*>% 


ilJjJJ! ulxu> 1 


lJ <JjJL^O ^>%juSs \ — \ \ 


AjSjjla 4_sjJLll 4 » jj L 

4 jjv . j 4_u_aJ ij Cj Llj_i_>J I j LLa3 | J_o_*1lj JlI I * L^J ^_lj_(_>J I 

4 (r-vr*r *.^>uy* m ^mr u } ^ \\) 

: lyCuzjjlzLj J_^ju tix^LJI ^1-3 


*41ul>JI 4jjI UU (Sieve Analysis) JJL>Jil 

(Sedimentation Analysis) 

. 4 a * T 1 


4_3 jJJI ^ 24 Lu 2_>JI : 1 JjJLv 

♦ ( J J- X -l u cilUt 49ul> 4 4_cu Ju_^J I 4 _lAS .4-0 Jit I 4_u/jCt^J! ^ < iirt 1 


Soil Properties 

Qarh Soil 

Liquid Limit , LL , % 

28.9 

Plastic Limit , PL , % 

26.7 

Plasticity Index , PI , % 

2.2 

Specific Gravity , SG 

2.685 

Gravel , % 

5.2 

Sand , % 

55.5 

Silt , % 

29.3 

Clay , % 

10 

% Passing # 200 

39.3 

Soil classification: 

“SM” 

Unified system 

Silty Sands, Sand-Silt mixtures 



. ^^3-* Ajj-j 4_Luit I du>uuLi : Y1 


^4^441 J T jJb4UI stfjt 

4 ( -0 3j Ij-jv 4_^j_i j_Lc. 4_sjHJI (_o_^L>ij 

J£ (jjjj ciJLL Juuj 4 L^Llj_l>- td j 5[ 33 tLaLc-i 4 jj_LjJ! 

<Jj>*LLc 4_c. 4_Ll*JI jj-<^ l6Js>* (_ r lc. 4_u^- 
4_jjl2ii ,4 ^Ju (Jj?c_Lq 4 j tf u I, I CjL^£d! t4_i_<_ul_^ 

(jj J-JJ 4 _LjjlU q3jJLj (Jj?c_L<j CjLx^SUI 

4j^HJI JLv .^L-v c?-^ 

l-a^j JUJI <>>♦!! 4 I ji,| ^4uu 

1 ^ 4_ijJl]| 4-Lic. 4_4X.Liil 4 j j) <^>» tl -ilj-ll 

Lui ^- 4 -<xij JJLsdJI (J-j-^ 

j_A (Y * * ) ^j3j jj! 4 (—Oejj ♦Jj < n»tlj ^JLreJLi I 

4_jj3l]|j (J_4jj <^>^») 4 < mi ->dl 4 jjJJI (J\j J <^>3j ^JlJI 

.(^jylaj oL>) 4_<^c.ljj| 

(— L4-qjj>jJ L j :LjI^ 

4_3jj_Lj 1 ^ ^yC. 4 jJl CjL_ijj>JI (J 4_jj_*-ua J Ijdaj 

3] i c__t_u_uj3lj L j CjLu_lj>J 1 J x^a 4 j 1 0 r. C-o<3 wL^Tli-uI jJiS (JitJjl 

( Y 4 4 * V 1 (j- 4 JS!) 4 _<^cLlII CjL_ijj>JI <?Ju4> (_s jJlj 

jLuiwL L c ljufcj .4 jJloj c— <-l<-ujIl 1 I ^cu 4 ^.LU 

( jLtl-kl 4^£u .(Hydrometer) 

.(Yl (JSLtiiJl) ^j - 4 4 _}j»jJ! oLu_lv 


(^JjJI JjJL>^) ^ J-JL>iJ -Y-^ ^ 

(j^Lc 4 )J -Aj ijjSLtfLuJl (jyjLc L^j jjl (^Jju 4_jj*jJ! ^ 

CjVUJI J-3J1 Jiitluj . 1 oUl 4 J < ii)j CjL_ljj>JI 4_4jju 
4 4jjJ,I 4JL>JI j 4 4-ljLcail 4JL>Jl :(0 0 WX ^ > <^%3tl) 4 _jJLjJI 


f S' ‘ ^Y' 0 \xs^ - 09 / mlbxs]\ (\a 



Ad 


k *‘ 

uma 


W 


ASJLJLI (dLuUl) cr^ Aj^-jV I «.U_JI ^lj_4 uaJu “‘~ 


.(Agnew 1987: 3-11) jLL-aVl ddaL-uj j! t 2L.u.al]l 

OO-Lj £j\ L II 4_s j_ 4 3 oyJLI! t_Jj_La_JI djL-Lj_C ^a_ 5 e_S JdLc 
OllaJ^ q o loti (j-4 4_ua^ J 13 JS .3 4 3 1~ 3r I, I 3tl 

i(Si0 2 j2 j I I ) Jpjdl tj-4 4 A \l 3e_a djLypv (jr ic. 

. (jl 3 JVI J (J LSLiu V I 4 3 b 3r A A-UJ-LjuJJ 4jjJ5t U-4 CjLlSj 

djLujJJ 4y_dLc. (j^) 03 ^-<liS (<-L^Lt!) 4 _l^LjJJI da 1 3 j L La! 

: qU 3 j L (j-d 4 A miI^U 


Q>d_JI _*Ljj :^jlll 4-pLaj) 4_JLdl jdl 4 3 j L 1 1 

oL^Vl (^pl^j-dl .iLajdl ( j- 4 Vjl_j ) 

— (jjii 3 JI 3 4— ^LUa-u 3_iL^ — ^j_u_i_>iJ I 


.djLuyj>dl (J_<ajJI (j- 4 4_La_i_t_uJ 4_u_uJ 4_sLdd 4 — 

4_jj L c. 3_}L_4 1 ^ 1 1 3_& 4 4 ? < L 1 1 &lA it (j— ^ p d , m V I pp^JLJI 


p_A dal 3 . U tl ^JlA ^JLa jLxujI t-Lus. 3 J 3 .4_jjIsjJJ 4_<jj1_3_<jj 


* 3jd£Li ^ LI 1 L$_l 3 ^ Jlir~ j nj ^1 ^uVi ^ sl-lui 


jypdl p_4 1 Layld. p- 4 ppSLlj O-p- : ^LptJI 4 _lxjLjJJI 4_3_lL 
^Jl 4_al l^*>l 4^^_t_uJ^l_(JI p^od I 3 ! CTxJ^iJ il) p. n I ^d^ 
p_a 4 Lj < <n 4_u_uJ J 13 JS .3 1 <Ajl t Ps^jJ 3 4 4dJLa 3_}La£^ (J-apdl 
dJUG dJLxjLaj S^LjjJ JapJiil piLLtl 4JCLdL<a 4 <>»♦ tl j| 3 JJ 

p! VI ^j_ojl>iJ Ls <Jojl3tXI ^-jj>JI a I jl3&Tl<-o I . g> 3 . U>tl 

(^ijJI 3jL<3 ^jJe-LxajJ <<o 1 1 

|j_A (j-a Jl^ClU) 4_*_<j ^aL>JI ^j-u-ljnJI Jjjj-C. ^Ji^ljuj La LJLc. 

♦ ( V-*3I 4_3ia_L4_i 4_<_Jj_i {j-A JuV 


^JLjjJI jl5ej>JI t 3 » I>> JjjLtllil ^jLu 

^JLc. J Co-^ 4^jljjL5eJJ 4 _j_uLw CjLoLc Jl^ a jL^eluoiX I 

.4_LjIj 3jLa£^ JuJl>JI Jlj_<_uI^I j 

S^Lj JlIc. jujl>JI ju_<_ul^l j (j^L*_4 l h* <>> l^jj-*JLI 

IjlAj . 4_i j_LjJ I j_pQj ^_LaJ| ^j^Luc 4_<^2>L>. ^ 4_i jlajJ I 

L: ^L jJ I I I JuiS ^ —Li JlLuJ I I c AjI I j t ,< s> \ 

— 0)0 : a) 1VV lj_A j-J I ) 4 j^r L > nil 4 j1 3 jLj 4jLu_l>. 

*( 00 V 

L_>jIaJlj 4jL^c_jwVI) 4 _jj_jVI CjLuaJI 4_<_uIj^ J-^lj (j^ 
oJJt ^ L» 4a 4 j3 Ju (JoVUIj 44_jji,lj 4j-J^VIj ‘cT^ 

tc_<_u_uj (_ r 3il '^>L < <31 c-JualiJ! Sj-^LL ^y 3 ^-sLj CjI_Lj-* 3I 
S^I^^^JI dal j 3j_j_l£L I ^ 1 1 4 ^ 1 (i 1 < (i I 


^LLLU I *Ual3LLq — ) 1 

jjj^c-us) V-*3I ^oljJ 4-jjLr i^itl CjIjlvjJI (jr £ 
t jjJr 4 4_uj>iJ 3 Jlc. 1 3 ‘C 4jjj?tIL<aj 4 _jjI_j jjLr 4 4_j_Laj 
^ <^^>JI j ^J-^jJI (j-4 4_j^SU,l 4 _ujjJl]| djLu_ujd]| ^Jl 4^Luol 
3j_tIiLua J <^>"n L$j V 1 4 o (g a 4 3 j L II &JJt Juu dx^p- 4((j^-Lilj 
CjIjjIulU l^i-%.1 Ju j. oLlj L^JV-L lj 4jpVI ^yUl LjL3j 
( jjjLc. I ^LJL^-I L3 _lL 4_)jdJI 4 >Jl A CxjLl^j Ju3j / d A br A- tl 4jpvi 
( 3^0 (J-'OjJI 3 ^ o L tl (j - 4 c Ljl-L j I 4 4jj) oL 4_iLaj 4 j^j L^jI 
Unified) 4ppJJ jlvjJLI <, 3jf<^"tl L it 1 3jL 4djL_pj>JI 
(Soil Classification system, ASTM Designation D-2487 

,(A3-A ♦ 4 f )^^V u , ^ 3tl) 

(^ a Ltl) 4 jjIiJI ojjt (Jiwljj tL i Zt t (i j o' o^-^ 3 L-^> Ly°J 
4 ^y L pi I j '>■ ">d I JlLa 4 4_p UJL I o Lt^. V I ^L i (i I 3o-t3j L-4 
IjlAj 4 (l^ltljl) 1 ^ 3jL n ( > t n 1,0 j ijr JLi o jJ CjI3 4-3-lL 4j^£Li 
jLsc^vVI L Mil oj-^^ 4_J_^|j 4 3 j L 1 1 j, 1 (I 3j 

Saleh and Darwish: 2005: 75-) j^LLkJI 4^Li3Slll 

.(90 

J}U* ajij-LjJlj 3jlj^>JI cjLvj-^ Lv ^-<^Ij ciillA 
(J_LxaJ 3j'o >dl CjL^VJ^ o' jdlAAJ oi^ 7t <-^tl 

3 -u 3 J :j-^_4liVI 4 -jo ^ 3 4_pj ji TV o - 4 jy^l 

WV I Jyc.) (dsLylil) J^y 3 -q «L < nf. I j 

.(Y* Y 


^_^pa 4_^ I ^.LuJI ^1 Jl>.^j 

4_*_«LtJ 4jpVI 43 a_lII 4_lC. Cx- 3 A,< La Ijuli I(CjLjUI) 
lX^JLS t (_A ) 1 Y 0 ^ — ) 1Y3) 4-t-I.L<^->d I 1 ^ ^ t n\j A J) ^JU-U dlU I 

4 ( j r bajJ! ^jypJI jpcx>JI o - 4 CaLaLc-Jij ‘drd-ll ‘-yjdaJI 

4^^* V I < 0 L 1 1 o«3 Id lo lX^*^ 4 Cm 'o^d I Ly° 3 Lxj L_u I 3 

O-U-pdl) 4 _lxjLJJI o _4 djL-dpj 1 3 43 P.VI uLV-dl o_A dJ Lu-x 3 J 1 3 
OP 3 . 4 1 x ^ 3 1 4 _ 4 _ 4 j Ld 3 1 ( 1)1 J 4 _ 4 _ 4 j Ld d > ) a ' 3 - 4-44 4 ( 3 -j^d I 3 
3 I _il 3 — tl 0 Jl& ^Jajua 4 3 1 <>» ^_uaj| ^pljull 0^^311 ^-^'3 

: L L^ J 4 1^311 


odd! C-J 3 L tl 4£.L_d! 1 3 -^a o-£ajuJ ^L>d! 3 jLI,I 
L^Jl 3^3 LfcjLyjl ^Jl ^oJj L« to^laJI 4_<_uLd 3 o^laJI 4_J3_4 3 
4_j 3 L 3 J I ^Uajj I JlIc. 4_4^s L d 4 4_j^_jj LL d. I ' ^ 1 3^-3 l x <■ Ldd 




f V ' ‘ ^ 9 ^ 9 ) -A \ 1Y* - 09 /jta)bxsJ\ 




Ad 


4_U_u_uJI 4_x_<TuVI 4_3jjdaj ^ullu C-lJLu 

Cj Luioj I J-l-uSu ^Jiil i L yAA^\ lLsV-U I (XRD) 

(jj£% jabj-^a 4apVl JjLitl O-^JU (jr^ ‘^dJll CjLjIJj>. 

£r^-3j-JVI J V \^ Cm i 1 V 1^ CCljjj-^uLlII ' ^ 

3jL^ <J_oj) JdjIjdLlIj (j*_u>.) Cm < ((USUI J t4 j mIo 
B assanite 2CaS0 4 .H 2 0 «Plaster of) c*^j_<_uLlIIj .(afdLo 
4 j>.jJ Ju£. 4j3jj>. Lo |j| <j_a_u>JI jl^Ul Javl J-&J (Paris» 

4j>.jJ J-lC. ij- a-Lx ! I ^1 dol ~ ^ ^ Y * 3jljUV 

^c. dajj U£ Cuj J_j^j I ^Jl 4ul_3 ^ V * ' 3 jIj_j>. 

‘.(Martinet 1992: 77-78) aJLiJI oVjUI 
CaS0 4 . 2H 2 0 CaS0 4 . 1/2 H 2 0 + l 1/2 H 2 0 (Bassanite). 
CaS0 4 . 2H 2 0 CaS0 4 + 2H 2 0 (Anhydrite). 

4u^c_uj 4jj)(g i n) (JJL?eI(j CujJ-i^aVl <j J_*_o <j I I ^yA j 

i < ^>Jj3 t j.g.oJ I 3jL_0 ^Jl <J J_5e3jJ a aV 

CujJli^jVI Juvjj UjIjj t^js=a>dl 3_}Ljj ^tdUjdl j>JlA 

.(Y'iy-y'ya ^<a^) 

jLoau C^-p (ds^LU) 4_^1 _jI]| ^_La jlu a tA^\l ^ ^JVa>- ^yA J 
(cjLu_lj>JI a_3_3s j) I jl>. a or. 12 cjLj^SLc a I jdtlddU I j_jL^J! 

!# !# #S 

UaU. lg UU » ^dalu_uj t^-La_<_a]| JLlC. a_uoL>. 

^L_tdl £yA to" Mill j Ju3 <JJL3_J 14 £j_oJloj ^jL_uILo 1 j 

( j_4 <uli^J| CjI 3ilotl ^Jl ^LjJ.1 c-iyj-uJ -dll) 4_pe_La_<_uJ I 

.(*LuJ! 

c—jjls) : L^JLJL>ij j l $"< hi * oLuJI j!j_o juu 

^^uVI ^abj-^a (ds^L_«j t a2 j-4j c—jjlsj 

(. 3 \l 1 1 J cdjudaJI ( j-A ^luu oLLlII j|j_o ^daauo (j I j_daal 
^Jj a_LLul_LU I 3j|j) I S> ) 1 o ^ C. L^jl i £yJ iJ-> iJ-tfai I 

i j^j-s£a (_pdl 4 j^L=. jJIj CjLvjJ d/u 3j-j_d2l 

cjI^ils ^Jl Ciijd' J-JLil ^La! £j9j_U l^j 

jLLa_<jI L^-l 3 ♦ J Ju3 ‘jdadl 3 jJl2 j L^LL>dl (j-d aJj^ls 

aJul> ^aju CjLj^SLc cJuudaJI ^Jl a^Ldol j 3 j-Jj-C. 

. drdaJI a_j j_4 j (jyUI c_jjdaJI <JlLa t Jjj Anti 4 jI Ju Jula oljJLl 

Uj Cx^LJI ( jr <-£3JJ I jJ 


U ( a j 3 j j cj jjo. ^JJ L<j (Jddp a-j^lsjJlj 

jl^ j a_pe_La_t_oi I a 3jUH a 3ja_^ a < 3 caLoL>JI ^jl^J 

L^jIjl3^j a_pe_La_tjJI a 3 J U H JLuadj) ^Jl J-<-£aJ 

.(rr-A :^Y ♦ ♦ V 1JL4-UL a) 


T^y£ £_j 3 j_ 4_> L^J 4_u_oJj jl U 3t J L_a I 


(Jj) I^i ^ j jdai.1 3j Ju d/'.s j-j-d (jaLu Cj->- j 2d>-^VLi^ (CjI-xjU,!) 
oLp*Vl ^>Aaj J-t-^sj) 3jljJu jdaJ.1 

jJalj-dJ t 3l3 6 * pj do j t(a_3jL>. ^ ^-Lt-u ^Jl 

c_jj_LaJ| j! -j-o ^Luj J>LLs! ^_pil cJUg a_^U. 

4j 1 jjj ^pLoa C-4_p- J^ 0 ) cAdil 4 j j_o j 


4a^?Ej>. CjLajSLo d<al^ ui ^ oWj^ ajLLaji jijJii 

CjLjjSLo j| / (a \ AUtlj JuJl>J( J_l<_u I JlLo adajljJI ^lji,l^) 
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6y~uj l_i_o L^j I y 1 1^ o y I o Li-O 4 Jl9 ^ ^ (2)-Q^a^ 

L^liiijj I^jj^cuj J-Lc. itUjjzzj Loj 

. a j^r to mi! I 3 Ai I j j_lc. j a_x^ < ^ m 3 r< 1 1 juu t o LlJ I a I j_o 

t^JlLo tCjjJbil CjIjLc. £yA jl_La_o^l ^>Lj_o aJLoa>o Lo ^Jl a^Luol 
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ajj-o cPi L^jja Lo tjdai.1 oL^a L^-Ja ^oUl 
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.(^ 03 1Y3 £j 
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jdc. ajjuuiJI a_u^L>Jla aajuVI ^JVdsVI Jd-I j 
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mi I j aajdil ^fwii oLda-uJI a_ptlil ^3 dl a_3JLv l£jla 
.jd all a_3jL_u aajuVI JV-d VI 
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jLjJuVLi 4_>-j^>JI CjVU-JI 4j Lu^dj 
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.^JU±A± .LJjJlJj 3^^“^ M * J-Lt-t-u t^jliLaVI 

♦ 4JJ-<^l1I jJL>oVI 4_U^L4 . j^LsiXl fji£. t*) WA ^jJI J_4^c_4 

• I 

jJU L_jJG ^c.n i-&) i TV ju^. tjj j_*-£»LlII jlxc. 

^jL-uJI j-IloJ I ^^JLsdt ^LaJLJI GV^)jL 4 .<(^L*il ~ (jGG 4 JLv : 4 jj 3VI 

-4_4LU,t . I j^LsLUl ^j.iAs^-4 4_ul^>J 

,(^Y* »n Y >-N A /^UYV JjVl YY-Y » ) 45JU-c 

. OOV-O ^ 0 

jGVj 2L3 Lj^j ^ GLu/jjj tjuaj^_4 jllc. 

. Oj-& L3J I . I v 4- u £La . 4_} t j ^ 

4JjJuj 4jj_3jv» 4_&^ 1YV Lh 5 *tll! Jl±c. 4j_p»-*JI 
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t^lA 1 

■AsW jr^LA* : Xj 5 

i^-ljuj-a t jj-<ji-L>. l^a-iUtl 4JJI t-Ji-ii>>j ‘. Juajre_4 4^-ufclj-jl 

£J3j_ 4 ( j r 2 4jj3VI d> ta LtidSjju-U V I ^jLu JjL4 J^J^H)) 
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. VA — V ^ ^-£5 4^_tduLjJI ^Jutil 4((_A^ 1 * 0 ( jy_)liLll ^_<_oji,l dlLuUI 

.3y^LdJj 44-ujLSlC LJ^J JJ ^ ^ jLstXl * 4_uA^ /j_J I 

(J_4 (WAI U 4^^ ^\AY JLlC tjJ 4JU1 Jl_lC JullC ^j| 4 L _^SLjJI 

.Cjjj-u .YlU 4Y^ 1 3 i ntl ( ^.Q.]rt.i^.A 4,Io. u>>j 4 3 .^Lbl^Xlj i^Lil ^L<_luI 
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